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Contrasts in neuronal aggregates
 
he protein aggregates of various neuro-
degenerative diseases are not created equal.
So say Matsumoto et al. (page 75),
who find that the aggregates of familial amyo-
trophic lateral sclerosis (fALS) are unusually porous
compared to those of Huntington’s disease (HD).
Both diseases are associated with the neuronal
aggregation of a mutant protein in affected indi-
viduals. For fALS, the mutant protein is the free
radical scavenger SOD1. The authors found that,
unlike mutant htt, which forms a solid, impenetrable
aggregate in HD, mutant SOD1 formed a honey-
comb-like structure. YFP and other globular pro-
teins were able to diffuse freely through cells
containing SOD1 aggregates.
Certain proteins were not as free to come
and go, however. These proteins might thus be the
basis for cellular toxicity. The proteasome, a
known interacting partner for many neurodegener-
ative disease–associated proteins, was trapped by
the SOD1 aggregates, as it is by htt aggregates.
Proteasomal activity was thus stymied.
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Breaking cell bonds
 
ell–cell junctions are pulled apart by cytoskeletal traction forces during epithelial cell scattering.
The results from De Rooij et al. (page 153) suggest that down-regulation of the cell–cell glue,
E-cadherin, is not required in this process.
During cell scattering induced by hepatocyte growth factor (HGF), cell contacts must necessarily be
disrupted. The down–regulation of E-cadherin expression or function by HGF has thus been the focus of
attention for researchers interested in how epithelial cells acquire migratory abilities. Now, the new
findings indicate that cadherins remain functional but are forcibly ripped apart.
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HGF-treated cells that did not migrate away from their neighbors maintained functional
E-cadherin adhesions. New adhesions were also built as scattering cells made new encounters.
Though working properly, E-cadherin adhesions were rapidly lost just as cells started migrating.
According to the authors, the cell–cell junctions are pulled apart by forces stemming
from cell–matrix adhesions. Thick actin bundles were seen between matrix-attached focal
adhesions in distant parts of the cell and those adjacent to cadherin-based junctions. Active
myosin, which contracts actin fibers, localized along these bundles upon HGF treatment.
Strong integrin-based adhesions to collagen and fibronectin supported fast, efficient
scattering. The weaker bonds of laminin were less efficient in inducing scattering, even
though laminin supported the fastest migration velocity.
Some tension is required to maintain cell–cell adhesions, but clearly too much can be
their downfall. The authors are thus curious to know how adhesions measure tension levels
and how E-cadherin junctions are pulled apart. Only thin actin filaments were seen linking
the cytoskeleton to a cell–cell junction under tension. As thin filaments are probably not
strong enough to break cadherin bonds, perhaps a stiff membrane helps out.
As scattering is a model for metastasis, the results are supported by recent findings from
others that increased stiffness promotes malignant behavior (Paszek et al. 2005. 
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8:241–254). De Rooij believes that contraction forces are also likely to control the transient
lapses in endothelial cell–cell adhesions that allow immune cells to leave the vasculature. 
Myosin (red) contraction of actin 
(green) bundles breaks cell–cell 
junctions upon stimulation with HGF.
 
Possibly due to this degradation impair-
ment, SOD1 aggregates are generally thought to
cause neuronal cell death. Some reports, how-
ever, have shown no correlation between the two.
Matsumoto et al. believe that the contradictory
findings stem from studying populations of cells,
only a small percentage of which contain aggre-
gates. Using live cell imaging, the authors were
able to follow specifically those cells that formed
aggregates. They found that 90% of them died
soon after aggregate formation.
If neuronal death in fALS indeed stems from
the aggregates’ sequestration of the protea-
some, restoring proteasome activity to neurons
might be a useful therapeutic strategy. But as
different mutant proteins form unique aggre-
gates, researchers should not assume that all
aggregate-associated diseases can be treated
the same. Aggregates of mutant ataxin-1, for in-
stance, do not sequester the proteasome, sug-
gesting that the same strategy might not counter
spinocerebellar ataxia. 
FRAP shows that a labeled 
proteosomal subunit is 
trapped by aggregated 
SOD1 (bottom panel).
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